Searching PAJ 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2004-1 88420 

(43)Date of publication of application : 08.07.2004 



-(SDlntCI. 



B22D 11/00 
B22D 11/10 



B22D 
B22D 



11/103 
11/18 



B22D 21/04 
B22D 37/00 
B22D 41/14 
B22D 41/22 
B22D 41/50 



(21) AppliGation number : 2002-355324 

(22) Date of filing : 06.1 2.2002 



(71) Applicant : SUMITOMO METAL IND LTD 

(72) Inventor : MURAKAMI TOSHIHIKO 

MIZUKAMI HIDEO 
ISHIKAWA MINORU 



(54) METHOD AND APPARATUS FOR CONTINUOUSLY CASTING MOLTEN MAGNESIUM ALLOY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and an apparatus for 
continuously casting a magnesium alloy with which, molten metal can be cast 
at a low cost under good flowing rate control. 

SOLUTION: In the method for continuously casting the molten magnesium 
alloy 4 into a mold through a molten metal holding vessel 3 to form a cast 
slab, a molten metal flowing rate control part 21 having an opening hole part 

22 for making flow of the molten metal in the molten metal holding vessel 
into the molten metal flowing rate control part 21 and an opening hole part 

23 for making flow of the flowing molten metal into the mold, is controlled to 
the molten metal flowing rate supplied into the mold by advancing and 
retreating this control part into the molten metal holding vessel. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2*.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

™ei„t.™r«, "n""';-^^^^^^^^^ ™* ■„t'^^'~:,«|?„'^;r4s o^^^^^ for opening .nd the n,olt.n metal »hlch 
^Tr^^,^r^^>:^:r~::^^^^^ ^n^^ * advene, or r.tr... in . n,olt.n ™tel ™int.n.nc. cnteiner. 

container so that penetration and retreat may be possible in a container. 
[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] , x i_ • ii 

This invention relates to the continuous casting approach which can perform good control of flow of the Magnesium alloy 
molten metal to the mold for continuous casting, and continuous casting equipment equipped with said control-of^ow 
device. 
[0002] 

[Description of the Prior Art] „.._,, j x 

In the practical use alloy, smallest [ specific gravity ], since rigidity is high, the Magnesium alloy is widely used for the 

cellular phone etc. by the aircraft and the automobile pan. Especially, as for a Magnesium alloy commercial scene, growth is 

expected further. It is cheap and offer of the Magnesium alloy of high quality is desired by the rapid spread of cellular 

phones etc. 

[0003] 

Since the reactivity of a Magnesium alloy in an elevated temperature is high, and it is easy to oxidize and it easy to absorb 
hydrogen, when the molten metal of a Magnesium alloy is exposed to the bottom of an atmospheric-air ambient atmosphere 
at the time of the dissolution or continuous casting, oxidation promotes, an oxide will generate, or oxygen and hydrogen will 
be absorbed in the dissolved Magnesium alloy, and those concentration will rise remarkably. Thus, if the concentration of 
the oxygen in a Magnesium alloy molten metal or hydrogen rises, pore will generate to this cast piece after continuous 
casting, and the mechanical property as an ingredient of a cast piece will deteriorate. 

Conventionally, the Magnesium alloy cast even the final product through hot rolling etc., after manufacturing half-finished 
products by the product which passed through ingot manufacture, the precision casting product by pressure die casting, or 
continuous casting, and the approach of finishing it by machining further etc. has been taken. 

Howfver, since the product manufactured with the aforementioned conventional method was manufactured through many 
processes, the manufacturing cost was high and these had also become the failure of spread in a common article. 

A^above-mentioned. it is common knowledge from the former that the manufacture approach of requiring much manday by 
product manufacture is in the fabrication period of a product and a situation disadvantageous in respect of a manufacturing 
cost, and a radical cure about this point was desired. 

While adding to the molten metal of said host phase alloy presentation and making the patent reference 1 carry out cooling 
coagulation of the particle distribution hardener which made the host phase alloy which consists of an aluminum alloy or a 
Magnesium alloy distribute ceramic powder with the cooling rate of 10 degrees C/second or more, the manufacture 
approach of the particle distribution alloy which draws out and carries out continuous casting by 80-200mm withdrawal rate 
for /is indicated. 

HoweJer this approach has a casting rate as slow as a part for 80-200mm/, and is an approach which there is a limitation 
in order to aim at the cost cut by the productivity drive, and was further limited to manufacture of the bar of a Magnesium 
alloy etc Moreover, the publication about the continuous casting process which performs control of flow of the molten 
metal to the mold made into a solution technical problem does not have this invention in the patent reference 1, either 
[0009] 

In the surface-of-hot-water level control equipment of the continuous casting mold which becomes the patent reference 2 
from a submerged nozzle and a stopper, a submerged nozzle upper bed outside surface is the inclined plane or curved 
surface of a convex form, a stopper soffit section inner surface is a concave inclined plane or a concave curved surface, 
and the surface-of-hot-water level control equipment of the continuous casting mold which changes spacing of the 
clearance between a submerged nozzle up outside surface and a stopper sofFit section inner surface, and acijusts a molten 
metal injection rate by a stopper's vertical movement is indicated. , ^ i_ . x ..u -j- 4.- 

Moreover, the patent reference 3 is equipped with the stopper combined with the pipe which has the hole of the direction 
of a vertical established in the pars basilaris ossis occipitalis of a container which holds molten metal, and its pipe, the 
stopper's lower part has plug structure inserted in the hole of HAIPU, and the impregnation control-oMlow equipment of 
the molten metal which makes the radius of curvature of the drawing hole of plug structure and the radius of curvature of 
the diameter expansion section of the soffit of a drawing hole twice [ more than ] a drawing hole diameter is indicated. 
Furthermore, tubed [ which the upper bed section is made to project in a container and is inserted m the molten-metal 
runoff hole of the pars basilaris ossis occipitalis of the container for molten metal metals ] is presented to the patent 
reference 4, and the submerged nozzle which prepared the breakthrough or the notch in the barrel wait of the upper bed 
section, and molten-metal controhof-flow equipment equipped with the flow control section of the shape of a rod fitted in 
possible [ vertical movement ] while sliding the nozzle hole on the soffit section are indicated. 
http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web.cgi.ejje 06/03/23 



JP.2004-1 884207^ [DETAILED DESCRPTION] 2/6 ^ i? 

However for each performing control of flow of a small cross section, it is necessary to make paths, such as a stopper rod. 
thin and' with the equipment indicated by the patent reference 2-4. there is a problem of being easy to produce the 
deflection and breakage of a rod etc. Therefore, it is difficult to apply the technique indicated by the aforementioned 
reference to the continuous casting process of the Magnesium alloy molten metal which used small cross-section mold. 

[Patent reference 1] ^ 
Publication-number No. 302137 [ five to ] official report (a claim, paragraph [001 6j; 

JPatent reference 2] 
'jP,5-7700.A (a claim, paragraph [0012]) 
[Patent reference 3] 

JP,7-51 837.A (claim and paragraph [0005] - [0007]) 

Th? r^stratuT^liy model official report No. 3019445 official report (a utility model registration claim, paragraph [0004]) 
[0011] 

[Problem(s) to be Solved by the Invention] j ..u 

The technical problem of this invention is not to cause lock out. in case a Magnesium alloy molten metal is poured into the 
mold of a small cross section, but to secure good control-of-flow nature, and offer continuous casting equipment equipped 
with the control-of-flow equipment which has the continuous casting approach and the aforementioned function in which 
the Magnesium alloy cast piece of high quality can be obtained by low cost. 
[0012] 

[Means for Solving the Problem] _ ^. , ^ ui ^u- • *• 

In order to attain an above-mentioned technical problem, based on the above mentioned conventional trouble, this invention 
persons did comparison examination of the control-of-flow property of a sliding gate method and a stopper method, and 
acquired the knowledge of following (a) - (c). . , ^ .., ^ j 

(a) While the good control characteristic is acquired also in the field where a flow rate is low by being able to secure good 
control-of-flow nature and making the aperture cross section small to necessary minimum by adjusting the cross section of 
an aperture, an aperture tends to blockade a sliding gate method in early stages of impregnation. 

(b) the diameter of the need that a stopper method holds a stopper rod in a molten metal although the lock out in the early 
stages of impregnation cannot take place easily to a rod — thick — not carrying out — it does not obtain, but the cross 
section of a control section becomes large, the amount of responses becomes excessive to a control input, and precise 
control of flow is difficult 

(cHn the hot water supply by the small cross-section nozzle of a Magnesium alloy molten metal, lock out prevention of a 
nozzle and a controllability with a good flow rate are indispensable, and the control system which has the advantage of the 
both sides of the above (a) and (b) is required. 

Thilllvention is completed based on the above-mentioned knowledge, and the summary is in the continuous casting 
approach of a Magnesium alloy molten metal and continuous casting equipment which are shown in following ID and (Z). 

(iMt^is the continuous casting approach which supplies a Magnesium alloy molten metal in mold through a molten metal 
maintenance container, and is made into a cast piece. It lets the internal surface of said molten metal maintenance 
container pass for the molten metal control-of^ow section which has opening for opening and the molten nnetal which 
flowed for the molten metal in said molten metal maintenance container to flow into molten metal control-of-flow circles to 
flow into said mold. The continuous casting approach of the Magnesium alloy molten metal which controls the molten metal 
flow rate supplied in said mold by making it advance or retreat in a molten metal maintenance container. 
[0016] 

(2) It is continuous casting equipment of a Magnesium alloy molten metal installed so that it was continuous casting 
equipment of the Magnesium alloy molten metal which has a molten metal maintenance container, the molten metal control- 
oMIow section and mold, and said molten metal control-of-flow section might have opening for opening and the molten 
metal which flowed for the molten metal in said molten metal maintenance container to flow into the molten metal control- 
of^ow section to flow into said mold and penetration and retreat might be possible in a container through the internal 
surface of said molten metal maintenance container. ^ ■ , _c ^ ^. 

In this invention, "the internal surface of a molten metal maintenance container means the internal surface of the pars 
basilaris ossis occipitalis of a molten metal maintenance container, and the internal surface of the side-attachment-wall 
section located below in the bath surface level of the molten metal of a molten metal maintenance container. 
[0017] 

[Embodiment of the Invervtion] , . ^, * ... 

In order are quality and to obtain the continuous casting cast piece of low cost from having the property that the reactivity 
of a Magnesium alloy in an elevated temperature is high as aforementioned, and it absorbs oxygen and hydrogen so much, 
and degrades the mechanical property of the product after casting, the approach of intercepting contact in an atmospheric- 
air ambient atmosphere by adoption of a submerged nozzle etc. is adopted. 
[0018] 

This invention solved lock out prevention of two technical problems further generated when carrying out hot water supply 
of the Magnesium alloy molten metal using a small cross-section nozzle, i.e., good control-of-flow nature, and a nozzle as 
follows, and was completed. 

In th? continuous casting of a Magnesium alloy molten metal, since a thin cast piece is required, the good control-of-flow 
nature of the molten metal in the so-called small cross-section passage where a cross section is small is I that the 
pressing-down load which can be set like the roll turner of degree process should be mitigated ] indispensable. 

06/03/23 
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Although what is necessary is just to make small the opening cross section of the control-of^ow section which constitutes 
control-of-flow equipment to necessary minimum in order to raise the precision of control of flow, if it does so. it will 
become easy to blockade opening and an alloy molten metal will not flow in early stages of the irnpregnation to mold 

" esp*ecially in many cases. Drawine 8 is the conceptual diagram of hot-water-supply equiprnent which used the conventional 
sliding gate, and drawing 9 is the conceptual diagram of hot-water-supply equipment which used the conventional stopper. 

By making the sliding gate 9 of the control-of-flow device 2 installed in pars-basilaris-ossis-occipitalis opening of the 
molten metal maintenance containers 3. such as tundish. slide in the direction of an arrow head with the sliding gate driving 
gear 52, a sliding gate method adjusts the area of opening of a sliding gate, and has structure which controls the flow rate 
of molten steel 4 and is passed to a submerged nozzle 1 . 

On the other hand, by the conventional stopper method, the molten metal control-of-flow device 2 has structure which laid 
the stopper 8 which a point fits into pars-basilaris-ossis-occipitalis opening of the molten metal maintenance container 3. 
and can blockade opening in it from the upper part of a molten metal maintenance container. By making a stopper go up and 
down in the direction of an arrow head with the stopper driving gear 51. the magnitude of the clearance between a stopper 
point and opening is acjiusted. the flow rate of molten steel 4 is a<«usted. and it passes to a submerged nozzle 1. 
Too 5^ 21 

No above-mentioned sliding gate methods and stopper methods are Inapplicable to the continuous casting of a Magnesium 

alloy molten metal for the following reason. . _, . . ^ . . j * i <L-n-,., 

That is also in the field of a low flow rate, the good control characteristic is acquired by obtaining good control-of-flow 
nature and making opening area reduce to necessary minimum by adjusting the area of gate opening, but on the other hand 
opening tends to blockade a sliding gate method in early stages of impregnation. 

the diameter of a rod on the other hand although the lock out in the early stages of impregnation cannot take place easily, 
since a stopper method has the need of holding a stopper rod in a hot molten metal — thick — not carrying out — it does 
not obtain the cross section of a control section becomes large, therefore precise control of flow is difficult. 
Then this'invention persons hit on an idea of the approach of performing control of flow, by inserting the control-of-flow 
section which has the advantage of both the above-mentioned methods into a molten metal maintenance container. 1 he 
example which the control-of^ow section is advanced and retreated inside a container from the pars basilaris ossis 
occipitalis of a molten metal maintenance container, and performs control of flow to below is explained. 
Too 2 3] 

Drawing 1 is drawing showing the control-of-flow approach of the Magnesium alloy molten metal of this invention, and the 
hot-water-supply equipment at the time of the molten metal impregnation to mold. and. similarly drawing 2 is drawing 
showing the hot-water-supply equipment at the time of a molten metal impregnation halt to mold. Moreover, drawmg^ is 
the sectional view of the direction of an A1-A2 section view in drawing 1 . , . x ^ u i • 

The casing 24 of the molten metal control-ol^ow device 2 is attached in the lower part of opening of the pars basilaris 
ossis occipitalis 32 of the magnesium molten metal maintenance container 3. and the molten metal control-of^ow section 
21 which can operate up and down is included in it in casing. The molten metal control-o^-flow section 21 has the opening 
23 for opening 22 the tubular path 25. and this molten metal which have a longwise configuration for a magnesium molten 
metal to flow to flow into mold through a submerged nozzle 1 . and opening 23 is connected with the submerged nozzle 1 . 
With the control-ofHIow section driving gear 5. the molten metal control-of-flow section can let the internal surface of a 
magnesium molten metal maintenance container pars basilaris ossis occipitalis pass, and can be advanced or (it operates 
upward) retreated in a molten metal maintenance container (it operates downward) Since the upper part of opening 22 
projects in the interior side of a molten metal maintenance container (high location) rather than the internal surface of a 
magnesium molten metal maintenance container as shown in drawing 1 when the molten metal control-of-flow section 
advances into a molten metal maintenance container, opening 22 is exposed to the interior of a maintenance container, and 
the Magnesium alloy molten metal 4 flows into molten metal control-oMlow circles from the opening. The Magnesium alloy 
molten metal style 41 which flowed reaches opening 23 through the tubular path 25 of molten metal corrtrol-of-flow circles, 
turns into the runoff style 42 of a Magnesium alloy molten metal, and is further poured into mold through a submerged 
nozzle. 

SiJce\he upper part of opening 22 sinks in a molten metal maintenance container exterior side (low location) rather than 
the internal surface of a magnesium molten metal maintenance container as shown in drawing 2 when the molten metal 
control-of^ow section retreats out of a molten metal maintenance container, opening which led to the interior of a 
maintenance container is lost, the inflow to the molten metal control-ofHlow circles of a magnesium molten metal stops, 
and the impregnation style to mold stops. , , „ ^- x 

Control of a molten metal flow rate controls the penetration die length of the molten metal control-of^ow section from a 
molten metal maintenance container inner surface to the interior of a container, and is performed by adjusting the exposure 
area of the opening 22 inside a molten metal maintenance container. 

roo25i 

In addition, although the above-mentioned explanation explained the example which inserts the molten metal control-of- 
flow section in the interior of a container from the pars basilaris ossis occipitalis of a molten metal maintenance container 
you may make it insert the molten metal control-of-flow section from the side-attachment-wall section of a molten metal 
maintenance container according to the format of a continuous casting facility, or the tie in of a facility. 
rno9fii 

Moreover as for the direction which inserts the molten metal control-of-flow section in the interior of a container, it is 
desirable to consider as an abbreviation perpendicular to an insertion internal surface. It is because it is advantageous to 
the wall surface of a molten metal maintenance container in respect of the operability of installation of the construction at 
the time of preparing opening, and a molten metal control-of-flow section driving gear, a layout and a facility, and a 
maintenance. 
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[0027] 

In o^rdert) check the effectiveness of this invention, the casting trial of a Magnesium alloy molten metal was performed 
usiRg the continuous casting equipment shown in drawing 4 . In addition, in the equipment of drawing 4 . it is as above 
drawing 1 -3 having explained the part of hot-water-supply equipment. 

KLng 4 . the Magnesium alloy molten metal 4 in the molten metal maintenance container 3 had the flow rate controlled 
by the molten metal control-o^-flow device 2. and was poured into the continuous casting mold 6 through the submerged 
nozzle 1 Control of flow of a Magnesium alloy molten metal was performed by controlling the penetration depth into the 
molten metal maintenance container of the molten metal control-of-flow section 21 (it illustrates in drawing 1 - drawing 3 ) 
within the molten metal control-of-flow device 2 by the control-of-flow section driving gear 5 so that the arrow head A in 
drawing 4 shows. In order to mitigate friction between a cast piece and mold and to prevent printing, the alloy molten metal 
msToured in vibrating mold up and down with mold rocking equipment 7. as shown in the arrow head B in drawing 4 . the 
pinch roll 1 0 drew out the part of coagulation husks from the mold lower part, and the cast piece was obtained. 
[Test condition] 

1) Magnesium alloy : Me-3%aluminum-1%Zn (melting point 632 degrees C), 

2) Pouring temperature (whenever [ maintenance container internal temperature J) : 750 degrees C. 

3) Ambient atmosphere : Ar gas ambient atmosphere, 

4) Mold size : 1 0mm[ in width-of^ace / of 700mm / x thickness J x height of 300mm, 

5) Mold construction material : SUS430, . . . , r ^..u j- * * tts 1 »r.w » 

6) Submerged nozzle configuration : a drum section (upper part) cross section is circular [ with a diameter of 20mm J. and a 
point (lower part) cross section is a flat configuration with a width efface [ of 55mm ] (cast piece cross direction), and a 
thickness (the cast piece thickness direction) of 7mm. 

roo29i 

Drawing 5 is drawing showing the configuration of the submerged nozzle used for the continuous casting equipment of this 
invention (a) expresses the cutting plane by the field including a flat side, and (b) expresses the cutting plane by the field 
vertical to a flat side. Since the thickness of the mold of the cast piece thickness direction was as small as 10mm. the thing 
with a width of face [ of 55mm ] (cast piece cross direction) and a thickness (the cast piece thickness direction) of 7mm 
was used for the cross-section configuration of a submerged nozzle point 

7) Construction material of a submerged nozzle : SUS430. 

8) Whenever [ stoving temperature / of a submerged nozzle ] : 700 degrees 0. 

9) Drawing rate : 0.5 m/min. 

10) Drawing conditions : continuation drawing. , , „ on u J4.u 

1 1) The configuration of opening for a molten metal inflow of the molten metal control-of-flow section : 30mm x breadth of 
5mm of longwise, and 30mm x breadth of 7mm of longwise. 

DratTng 6 is drawing showing the example of a configuration of opening for a molten metal inflow in the molten metal 
control-of^ow section of this invention, (a) expresses an example with a 30mm x breadth [ of longwise ] of 5mm arid, as 
for (b), the configuration of opening expresses an example with a 30mm x breadth [ of longwise ] of 7mm. respectively. 

2?hoJgh the one where the configuration of opening has the larger ratio of (longwise/breadth) becomes good [ the control 
precision of a flow rate ], since a possibility that opening may blockade conversely also becomes h'gh, both balance needs 
to determine. In the trial, the thing of the configuration longwise [ whose ] is 30mm and whose breadth is 5mm. and the 
thing of the configuration 30mm and whose breadth longwise is 7mm were used as above-mentioned. 
[0032] 

A trial is an example of this invention and followed the trial 1 whose opening configuration of the control-of-flow section is 
30mmx5mm. the trial 2 whose opening configuration is similarly 30mmx7mm. and control of flow at the trial 3 using the 
conventional stopper, and the trial 4 using the same conventional sliding gate. Trial 3 and trial 4 are trials as an example of 
a comparison. 

A test result is shown in a table 1 . 

[0033] 
[A table 1] 



IS s 




i£SI2 




^4 




30mmx5mrn 


30mmx7imi 






gin^ (%) 


9 8 


9 8 


9 0 


6 0 


¥ig^DS^l!)«S (mm) 


+ 3 


± 3~±4 


± 1 0 


±5 



A "numerical aperture" and "average surface-ol^hot-water rate of change" of a control-of^ow device estimated 
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assessment of a test result. 
[0035] 

A numerical aperture (%) is the value which displayed the rate of the number of charges which was able to carry out 
opening at the time of the alloy molten metal impregnation initiation to mold by the percentage to the total number of 
casting charges of the Magnesium alloy molten metal per week 

"The average surface-of-hot-water range of fluctuation (**mm) is the value which averaged the average surface-of-hot- 
water range of fluctuation within 1 charge about all casting charges per week 
[0036] 

Trial 1 and trial 2 of the example of this invention have a high numerical aperture compared with trial 3 and trial 4 of the 
example of a comparison, and the result shown in a table 1 shows that the average surface-of-hot-water range of 
fluctuation is stopped low. Therefore, improvement in availability of continuous casting operation and stabilization of 
operation are attained by operation of this invention, and improvement in cast piece surface quality is also further attained 
by reduction of the surface-of-hot-water range of fluctuation. 
[0037] 

Furthermore, it is as follows when trial 1 and trial 2 of the example of this invention are compared. 
[0038] 

Drawing 7 is drawing which expressed the relation between the penetration depth of control-oiHIow section opening into a 
molten metal maintenance container, and the opening cross section about trial 1 and trial 2 of the example of this invention. 

[0039] 

Although the opening cross section was increased by enlarging breadth of opening in the trial 2 from a viewpoint which 
prevents lock out of opening as compared with the trial 1. the numerical aperture did not have the case of trial 1, and the 
difference. Moreover, although the average surface-ol^hot-water range of fluctuation increased slightly in the trial 2. It was 
the minute amount which does not pose a problem at all in respect of control of flow. 
[0040] 

In addition, the approach and equipment of this invention are suitable when using the submerged nozzle whose drum section 
bore of a submerged nozzle is 10-30mm. The submerged nozzle with such a thin bore is suitable for the activity for the 
small cross-section mold whose mold thickness of for example, the cast piece thickness direction is about 10-1 00mm. 
moreover, mold thickness — about 10mm and **** — in the case of thin thickness, the continuous casting approach of 
this invention can be enforced by considering as an extreme flat configuration and making thickness of a nozzle point still 
thinner than mold thickness as the point of a submerged nozzle is shown in said drawing 5 . 
[0041] 

[Effect of the Invention] 

Since a Magnesium alloy molten metal can be poured into the mold of a small cross section at the basis of control-of^flow 
nature good [ without causing lock out ] according to the continuous casting approach of this invention, the Magnesium 
alloy cast piece of high quality can be manufactured by low cost. Moreover, continuous casting equipment equipped with the 
control-of^ow equipment of this invention is suitable to enforce the above-mentioned casting approach, and contributes 
the approach and equipment of this invention to development of the manufacture field of a Magnesium alloy cast piece 
greatly. 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the control-of-flow approach of the Magnesium alloy molten metal of this invention, and 
the hot-water-supply equipment at the time of the molten metal impregnation to mold. 
[Drawing 2] 

At the time of a molten metal impregnation halt to the control-of-flow approach of the Magnesium alloy molten metal of 

this invention, and mold 

It is drawing showing * *** ** equipment. 

[Drawing 3] 

It is the sectional view of the direction of an A1-A2 section view in drayvfingj_ . 
[Drawing 4] 

It is the conceptual diagram showing the whole continuous casting, equipment configuration of this invention. 
[ Drawing 5] 

It is drawing showing the configuration of the submerged nozzle used for the continuous casting equipment of this invention. 

and (a) is **. r / m 

It is a table about the cutting plane express the cutting plane by the field including a flat surface, and according [ (b) J to a 

field vertical to a flat side. 

**. 

[Drawing 6] 

It is drawing showing the example of a configuration of opening for a molten metal inflow in the molten metal control-of-flow 
section of this invention. 

For (a), the configuration of opening expresses an example with a 30mm x breadth [ of longwise ] of 5mm, and (b) is length. 
An example with a die-length [ of 30mm ] x breadth of 7mm is expressed. 
[Drawing 7] 

Seki of the penetration depth of control-of-flow section opening of this invention into a molten metal maintenance 
container, and the opening cross section 
It is drawing showing charge. 
[Drawing 8] 

It is the conceptual diagram of the hot-water-supply equipment using the conventional sliding gate, 
[Drawing 9] 

It is the conceptual diagram of the hot-water-supply equipment using the conventional stopper. 
http://www4.ipdl.ncipi.goJp/cgi-bin/tran_web_cgi.ejje 06/03/23 
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[Description of Notations] 

1: Submerged nozzle, 
. 2: Molten metal control-oMlow device. 

21: Molten metal control-of-flow section. 

22: Opening. 

23: Opening, 

24: Casing of a molten metal control-of-flow device. 
26: Tubular path, 

3: Molten metal maintenance container. 

31: Molten metal maintenance container side-attachment-wal! section. 
32: Molten metal maintenance container pars basilaris ossis occipitalis. 

4- A Magnesium alloy molten metal, molten steel. . ^ , rr, . • 

41- The inflow style of the Magnesium alloy molten metal to the molten metal control-of-flow section. 

42; The runoff style of the Magnesium alloy molten metal from the molten metal control-ol^ow section. 

5: Control-oMlow section driving gear. 

51: Stopper driving gear, 

52: Sliding gate driving gear. 

6: Continuous casting mold. 

7: Mold rocking equipment 

8: Stopper, 

9: Sliding gate. 

10: Pinch roll. 
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* NOTICES * 



- JPO-and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3'ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



Sj^iSS'ft^^^^ s^hoS the control-of-flow approach of the Magnesium alloy molten metal of this invention, and 

the hot-water-supply equipment at the time of the molten metal impregnation to mold. 

M ?S"Jm"e of a molten metal impregnation halt to the control-of-flow approach of the Magnesium alloy molten metal of 

this invention, and mold 

It is drawing showing ****** equipment. 

rOrawing 3] . - ^ ^ 

It is the sectional view of the direction of an A1-A2 section view in drawing 1 . 

?[f thf conceptual diagram showing the whole continuous casting equipment configuration of this invention. 

kiTdiawing showing the conflguration of the submerged nozzle used for the continuous casting equipment of this invention. 

ft it i^tabirabout the cutting plane express the cutting plane by the field including a flat surface, and according [ (b) ] to a 

field vertical to a flat side. 

**. 

ftffdSiSg showing the example of a configuration of opening for a molten metal inflow in the molten metal control-of^ow 

Fof (a)" the corlfiguSn of opening expresses an example with a 30mm x breadth [ of longwise ] of 5mm. and (b) is length. 
An example with a die-length [ of 30mm ] x breadth of 7mm is expressed. 

Skltfthl"' penetration depth of control-of-flow section opening of this invention into a molten metal maintenance 
container, and the opening cross section 
It is drawing showing charge. 

It^lTthe conceptual diagram of the hot-water-supply equipment using the conventional sliding gate. 

It^iTthe^clnceptual diagram of the hot-water-supply equipment using the conventional stopper. 

[Description of Notations] 

1 : Submerged nozzle. 

2: Molten metal control-of-flow device, 

21: Molten metal control-of-flow section, 

22: Opening, 

23: Opening. 

24: Casing of a molten metal control-of-flow device. 
25: Tubular path, 

3: Molten metal maintenance container, 

31: Molten metal maintenance container side-attachment-wall section, 

32: Molten metal maintenance container pars basilaris ossis occipitalis. 

4: A Magnesium alloy molten metal, molten steel. . , rx, 

41- The inflow style of the Magnesium alloy molten metal to the molten metal control-of-flow section. 

42^ The runoff style of the Magnesium alloy molten metal from the molten metal control-of-flow section. 

5: Control-of-flow section driving gear. 

51: Stopper driving gear. 

52: Sliding gate driving gear. 

6: Continuous casting mold. 

7: Mold rocking equipment, 

8: Stopper, 

9: Sliding gate. 

10: Pinch roll. 



[Translation done.] 



06/03/23 

hH-n//www4.iDdl.nciDi.eo.iD/cEi-bin/tran.web.cgi.eiie 



(19) B*B««l»lf (JP) 



(12)^ 



!(A) 



(43)&HB 



4t6B2004-188420 
(P2004-188420A) 
¥*16*7fl8B (2004.7.© 



(51) Int. CI. ' 
B22D 
B22D 
B22D 
B22D 
B22D 



F I 



11/00 

11/10 

11/103 

11/18 

21/04 



B2 2 D 
B2 2 D 
B22D 
B22D 
B2 2 D 



11/00 
11/10 
11/10 
11/10 

11/10 



D 

3 1 OP 
320D 
330B 

340Z 



4E004 
4E014 



OL (±11 H) Sf5Hlwgl< 



(21) aa i|f SP.2002-355324 (P2002-355324) 

(22) aiSIH 5p^l4#12^6B (2002. 12.6) 



(71) mS?.A 000002118 

:^l?5)i?:^K5rP«f'^E:lb^4T@ 5S3 3^ 
(74) ttSA 100103481 

(74)f^31A 100083585 

(72) «± ®g 

:^Kg«? AfiS m ip^E:lb^ 4 T S 5 § 3 3 ^ 

(72)^B.fl^ 7K± 

AISIP ^>d^E4t#, 4Ta5#33^ 



(54) [fiB.Bo«iP] i.^ismm(ommmm^mtsJ:-o'Mmmmm^ 



(57) 

^ sisi^ u T Sin i: -r -5 o 

t#§SP^ I- it A * 1*^ ii $ -1+ - i: * y . fiSBttM 
[3MS?E1} in 




(2) 



t# W2004-1 88420 (P2004-1 88420A) 



[ » ^ ro e B 3 

xLf- mM*<mmmmiz7^>.tii-r ^tzi^xDr^a^^mr ^^'M^imumn^ . mti^^mmn 

[ IS ^ ^ 2 ] 

mmmnm^ t . ^m^.m.um^ t , m m t ^ ^ t ^ ^ ■t> ^ ^ ^ 'm o mmm 

[ 0 0 0 1 ] 
[0002] 

^ ^^1^ ^^j^ 3 

K m S 8 1^ I* « ^ m IS 4- 1^ i£ < « ffl ^ 'IT' = ^ « « « IS Jic if <o m a ^ S ic =1: 

« A< M ^ 4x T -i) . 

■J ° ° ° ? i ^ ^ I* ?i a -e 05 s 14 A< i« < s ^ lb $ +t -r < . ^ m $ >& iR L ^ ^ c 

[ 0 0 0 4 ] 

t£ * V :^ V A ^ ^1* . ^ > 3* h ^ iS ^ M p°n . ^' ^ ^ X h ;£ ir cfc S ffi ^ 11 ^ M 

u . $ t, I- ^ ^ <ii « * 1 1- «fc y ± If -& :^ ji i: *MS e. *t r # fc . 

L ° L A< I . fl se CD * 54 I- * y 3t L §S ?p li , ^ IS <D X fi ^ T IS iS $ *i § to . • 

±^a)tn\. s n=p M it ^ -e 1= ^ < 0) X isst ^ S 1- ^ ^ 5^ :^ ^ p°o isflt 18 r^l ct i/: S5 

iS a X h CD ® -C? T fi) 'tC « (- ifc -5 - <!: I* < * Jl *D T' fc y > C O ,^ (- o t^ T <7? * W 
^ A< M ^ T fc. 

[ 0 0 0 8 ] 

LA^L Z.(Dy5m\t. SSit^SA^80~200mm/^^til<. ^Stt|BJJil-J:^^^h 
> ^ 1 -r f= to I- I* IS ^ A< y . ^ I- /7- -> t7 A ^ ^ (7) If JiC i:' W Si I- I® ^ ^ 



(3) 



4#^2004-1 88420 (P2004-1 88420A) 



^ ^ 5 a a a jS I- IB K t o 

[ 0 O 0 9 J 

I'f X 2 ici* . a a ^ X ;u t ;^ y. - ih u ^ m m m & m m <d m m ^ m m m m iz 

L> T , ;1 a y X ± iS n ® I* a }}5 <7D If ^ ® sfe I* * ® "C- fc y , h - T Sffi 1*3 ® l± 

03}^ (75 M ^ S ^ I* fl ® T? & y . X h /N° - <D ± T ii 1= J; y . ;S » / X ;U ± SB ^ S <t X h 

'< ;u «<j ^ s a *^ M 5 n T L^ o 

zf<Dn\zmLih-^^i>mm^tU'DXti^). iti^n ^ <d ^ ^) n (o m m is is m n (o t 

+1 T f -1) o 

ai$i±Tjf3t$*t-sfStt$ML\ ±sagp©®Micaii jl^ fc i* « # ^ is it ;i a y X ;u 

[0010] 

L L , 4# rf X iS 2 ~ 4 IC M * 5F *t g S T- I* , L^ r t 'MSt ® O 3SE fi *l IS* * 5 ir li X 

_ □ K i: 2 $ SB < -r -5. ^ A< fe y . a K np if (D ffl A< y « A< ± C f 

<!: L^ 5 PcS @ fc -5 o L f- A< o T , 15 IE <D Ic * $ ^ Si ^ /J^ Br ® « S ^ ffi ffl L v 

/7•:^->t7A^^it^a^3»^Iliiij£l=3Sffl■r■l)Ci:l*stl■c*fe«). 
[ » X m 1 ] 

Iff qi 5 _ 3 o 2 1 3 7 ^ ^ IS ( l¥ It jRaJffiH.S^COOie]) 
[ 1^ 5C it 2 ] 

4*P5f^^5-7700-i-^^(4*l*l«*roffia.lS^[0012] ) 
[ 1^ ilt 3 3 

?#rf§^7-5 1 837-^^:ifB (Itl^W^OSffl. ISS [0005] ~ [0007] ) 

[ !f# 1* S: K 4 ] 

SS^IIffiSf^'4i*fiB3 O 1 9 4 4 5#^ffi (llfflSlT^S»W*rojEH, [O O O 4] 

[0011] 

[f6B^A<<Sj*l-<fc3<!:-r-5>ii§I] 

a » Sit ft a » It ^ «t « L T . IS =1 X h T' B p°c. M -7 V/ A ^ ^ §i >ir 5 * C <!: 1? 

C ^ l~ & ■§> o 

[0012] 

[^ii^fi?i*-r^t=tf)CD^e] 

*^B^#^>i*, ± & <D m m ^ 'A m ^ ^ fz ib \z . mtzLtz'ijt^(omm^.^^^^x. 

( c ) (D a m ^ i# o 

( a ) 7> V -1" -f -f > y ^* - H 5t I* . SP O ffi ® « ^ H ^ -r ^ C t (C J: y a Jf ;Tl « f)| 

tip * it « r- # . fl, gp Bt ® W ^ ig}' S ft <5 PS * T- 'Jv * < t" -S - i: 1- <fc y . Sit S <0 IS t> M 1^ 

ic 33 T % a J? 'if ftiJ tt AM# i) J5 ® . A ^ ic BS ?L $P A<ffl S L ■¥> -Tl^ , 

( b ) X h 'V - :^ 3C i± . a A «!) ^ I- It ^ a s I* e c y ic < A< , ^ tf> -c- 7. k v /< - 

< jjf r? T . mifm.iznLXJt'^m.ti^i^xtu^). a s sit a ©j p i± e n x- fe -a . 
[001 3 1 

( c ) -7 y -> 't? A ^ ^ >t ^ <D Br ® y X ;u iz .k |g ^ ic L^ T I* . y X ;K7) ^ § ± fc 



<4) 



*#BB2004-1 88420 (P2004-1 88420A) 



\ tz U'0 15 ^ f)^ lH^^ ^ ^ ' 

i i li ± la © a a IC S L^ -C ^ IS $ *t t (D U . ^omWlt. T IB CD ( 1 ) ife J: 

^ '4 -e fe o -C . «!I SB jS ^ « # S 1*3 5S * *^ * « «fl ^ ^5 ^ ^ ^ ^= ^'^^ ° ^ 

J: u: -IS A L ^ Jt ^ A< iti IB « ^ I- '-f^ r ^ fc 0) gg □ as $ ^ ^ i. iS ^ .T. » %ii ^ . B« IB 5^ 

ftilgS-Cfeo-C. MIBj§^3it»S^]^^PS6l*. fil IB j§ ^ « » § ^ «5 5§ ^ *^ 5t ^ 3S « f 1 « «S 
(--^.A^^f-to(DBgPSPfcJ^J/:3itALfc5g^A<|tIlB«Slc3iEai-r*f=tt<DB§Pgi5^«L, 

fIIES^«^*#Sla)p3S®^suT^Srtl^iiA^5J:I/^^IBI«g^^Jc5l-lss$^fc^^ 

[0017) 

^ ^7- =N V A ^ ^ I* . fl IB OD t *5 y . S S X- CD J5 15 14 A< IS < . ^ ^ K * ^ 7X ^ * ^ S 1^ 

il Si -r i) :^ ;i *^ tS ffl * • 
[0018] _ ^ 

42oroSffi.-r'S::b*>fi»'S35aSlI«i14fc*^^X;i.CDHSIJ&ih^JUTCDi:fcy®;^U 

^ y -> ^ L ^ # ^ CD a SI » it l~ fc -CI* > X fi CD J± M X ?i It ^ E T ft i5 ^ ^ M 
-r -< < . 31 H « it A< ^ ^ * -I, C t A^ t> . Br ® CD /J^ $ t^ . L^ t^) i. 'J> St ® ;^ S (- fc It ^ 
^ (D a *? 'it 3t « fi] ^ ^ "C* fe * o „ = 

-•3iEM$.j^iPCD*sg$is)±*i*-5fc*5i=i*^ mmmm^m^^f^r i>^&umi^<Dmoumm 

_ |. ^ ffl tv $g ^ S S CD <S H -C' y . S 9 I* , ij£ * CD X h - ^ ffl ^ ^ s 

(D M El o 

X ° ° i ° > ^* ^* - t- ^ * I* ^ ^ > 7^ V i ^j: i: CD it 5S « § 3 CD js as Ba p sj I- IS a 

y^EPCD^(Sjic;^^-fK$i^-5cticd.y. ;,^^5^-r>yy-»>cDBaPSPcD5«^iSS 
L , j§ IS 4 CD gs a ^ iiiii b -c ;s » / X 1 ic siE :r til it t nc o -c -i. . 

r 5fe4gg|5J!.<«y>i^-cggps^!^B^s-r^.ci:cD-C'#«.xh•y/^•-8^. js^»}t#scD 

Ifi] I- ± T * tt- -5 C t ir J: y , X h <v /X" - 5fe 4i ai .!: P as i: CD I&: CD :^ ^- $ ^ ii S U . m 
IB 4 <D i3g a ^ li H U "C ;S ;S X ''I' T *i • 

[ 0 0 2 2 ] 



(5) 



*#iB2004-188420 (P2004-1 88420A) 



^- V A ^ # it a <o a ^ a it 1* s ffl -c ^ .'if o 

35 « 1M W 14 ^ ^ □ gp ® « $ g « <S IS * r- 'J^ $ # ^ C i: ic J: y , if ft <D $1 

jgE ic fc Lx T t a » 3tt sy 12P ?t 11 *^ » ^> ^ « -E- (D s a . a *D ^ l- bb □ su a< s § L ^f> f L^ 
- :^ , X h - :^ S I* . -i A »i i:: ife 1+ S IB § li ig - y 1= < ^ S ;S (D 5§ ^ 1= -e ;^ h 

© K ® SI ^ < 'if y ^ L A< o T , ffi S 35 » ffl I* B It T- Jo . 

SllrtS5l-35Ea$'J?NigP^iiAfcJ:0:aiI* 35 ft *ij «9 ^ ^T .3 1M 1= c> T IK "T S o 
[ 0 0 2 3 ] 

0 1 i*. ;$:^B^0V^7':?>v't7A^^j§S<;)3itft*)ili:^;^fcJ:t;fllS'^<D^^,=tAI^(D$g^ 

gs^^^-rs-efcy, 02 1*. pi:<, as^<D-;t^5SAi?jt^roig^ss$n^--r0-t?ife 

i>. ^fc. 03 1*. 12!l(rfclt-i>A1-A2g|}^^:^lS](D©i®i!-efe.5o 

•7 ^7 ^--^ A ;t ^ J# # S§ 3 (D « 3 Z <D m O ^ 0 T U \z \t . it » 35 ft « iSP <t 48 2 <D -ir - 
-> > 2 4 A< IS y # It t. ^ . - V > ^7- 1^9 Id* ± T I- IS "I fig iS Si 35 ft «(Ha SP 2 1 M 
^2,^*1X1^ ho -;t^35ft«?PSI52 1 {*..7^f:^>>■^7A5g^A<35A■r^fc^fta5SEfiCD^i$=l* 
^ * -r -5 FsB P as 2 2 ; « ® SS 2 5 fc * t; it ^ ;S ifi ^ X ;u 1 ^ r » 12 1- i^E ta "T 
tf) CD r^a P SB 2 3 ^ ^ L . 18 P gp 2 3 I* it it X 1 t ^ ^ * ^^ r L^ i) o 

it^ 35 ft fmep I*. ^,m.Mm^mmmm 5 iz I) . T^-^r^vOAits^it^sjssuwrtfi 

CtA<T-#-5o it^i^Sfi|iSPgPA<itm«t##ISl*9l-itALytli^l-l*. 01(r^-rtfcy 
18 □ as 2 2 ± gP A< -7 •> -t? A it ^ ft § §1 0) W S ® <fc y t it ii S M gP ill ( « 

A< ^- O fcT P gp A^ e> it ^ 35 ft M «9 SP 1^ 35 A -r -5 0 iS A L T ^* -> 't? A ^ # it * i^t 4 1 I* 
it^i35Sf>l'#SPl*30^ttJiS&2 5^i^TMPgP2 3lcf^L. T^7-4-->'l7A^^itaro35 
ai 35 4 2 o T $ t> I- ;I is ^ X ;u ^ ^ r S IS (r a A ^ ;|x i. o 

[ 0 0 2 4 ] 

it^35ft«iHSPfil5A^it3i«l#§Sl^A^^»iS^fcli°'-'*~ 02IC7i.?n€.i:*3y. Fj^PgP 
2 2(D±gPA<^^"^^->'t7Ait^<SJ#^S05rtil®.i: y =titm«}*^t§^SPfiy (^gt^^iM) 
IC i* t to , is J# # S gP t 5i C F^^ P gp I* 'if < y . ^ =!v v"t7 A it ^ O it ^ 35 ft 
»IPgPrt'^ro35AJ*f?ihL.»^'^©aA35l*1fJt-r^)o 

it^35ftroMPI*« ;t^«f#§Sl^SA^^>SS§l^g|5'^<^it«35ft«iaigP(OiiA«$ $*J^ 

Lx , it^«i#sgrtgp-^a>iapsp22<ostb5«^iss-r-S)-ti=«feyfT5o 

[ 0 0 2 5 ] 

JECite. ±tB(DijiB^T'l*. it^«}t^liroj6gPA^t.§§Sl^S|5l:^?gjS35ftfi|Weii^»A^i.<5'J 
(c -3 l^ r Ui L A< . 31 5^ a it IS fil JfJ iC * I* IS ti CO az y ^ icjs c T . it iS « ^ s 
(7?fflegPA^*=>it^35ft*^l^^|lgi5^^fA■ri)<i:3l:lU-Ct.fcL^o 
[ 0 0 2 6 ] 

it^35ft$(IWg|5^§SWgP«-lfA-r«):^RI*. »AP9Slil=*JLTIilSSil<!:-r^CD 

A< sf s L o ^ m % m m ^ (D \z m a u ^ tSiif ^ m (D m . m^^mumi^^mmmo 
jg « i-f is i; u-f T -t? K . 7£f t, 1/ 1= IS ii <7> }m 14 ifc ck LC *t i# ^ S 0) s -e * ?i] f= A> f. t? fc 4 

[ 0 0 2 7 ] 

[mm mi 

a it S It ^ o o . g! 4 ^ a 13 fc^ T . *g ^ S S (D $15 O IX -C I* . Btl IB CD E! 1 

3 (c rift B-s L «t y -c fc -5 o 



(6) 



*#ffl2004-1 88420 (P2004-1 88420A) 



[ 0 0 2 8 1 



2 1 (@i~si3icTEijS) m 
^ iz mmr h ^ t iz j: ^) n ^ fz . m t m m t o m (D mm ^ 
t-i/> iz. mmmmmm.7iz^i)mM^. Ei4nf(D^EPBicjp-rj:5 



m^&mmmm z \z 

. ^ "t? A # 

2 O it ^ 3fi » Si] ® 

± T IC « lb * # *< 
O iz ^ y ?l # tS L^ T « 



^ » . 

c la ^ ^ 1^ ) 

1) .T^7':?-vOA-&^: Mg-3%A I -1%Zn (S4^: 632 "C) > 

2) : 7 50 'C. 

3) IIH^:Ar^*Xliam. ^ 

4) Sli2-y-'fX:itl700mmxH$10.mmXiai$300mm, 

5) g|^1^®:SU.S 430. 

6) ;iayX;HfJtt:PSI5 (±SI5) Bi®l*iS@20mm(DRJf5, 5fe^S|5 (TSP) Bt®I*>IS 
(SI)tifi^(S]) 5 5mm, 7 m m © <1 ¥ « = 

[ 0 0 2 9 ] 

D 5 l± . * M « ft it S 1= ffl fc ?S ^ ^ «^ ^ ^ ^ ^ ^ ^ '* <^ ^ 

^ ^ IS] $1 12 (75 Jl $ 1 0 m m t /Jv $ C t , ;i ;1 / X ;U 5fe SI SP © ® fl^ tfc 1* . ( 

»)tH:^|S]) 55mm.J¥$ («)^»^F:^lSl) 7mm03t(©^ffll^fc. 

7) -IM/X-^UCDWH: SUS430. 

8) S^yX^uroinHftjgg: 700t, 

9) ?l^tS#iiS:0.5m/min, 

10) ?l#a^lfe1*:a^?l^^^^' 

1 1) J§ai3itaMiaiSP<05t3i3iiAfflMPSP«)}f^tt:«BE^*3 0'"'^'«*^*''S5mm, i5 i: XS 
iBE^* 3 Ommx4|il|i7mmo 
[ 0 0 3 0 ] 

melt.. n (D jt ^ M fii ® I- 33 1+ 5S s siE A ffl ga p » »^ « c« * TV -r n t? fe y , ( 

a) liMPSS»ffJ«**v «ES$30mmxH|ill5mmO)C«^, (b) l*«t:R$30mmx 

«lH7 mm<Dfij$-t^x-?*i'a-r. 

[ 0 0 3 1 ] 

ma^ow^^it. ( St « $ / til « ) © it A< # :^ A< . 35 g <d ft? SB) » ffi i* S » t * . 

iSIHTM*, ±|5(Di:fcy. $5t:g$A<3 0mm. aitl*<5mm(DJI^tt(DtO). fc.kt;$l:^* 
A<3 0mm. ai|igA<7mm<;)»J«05=t,O$fflt^fco 



[ 0 0 3 2 ] 



CD^PnP^fJt^A^S Ommx 5mm<7)iSlt1 . I^C 
2 . Sit a ^1 ^SP IC «e ^ CO 7. h /•? - ^ ffl K K 3 

— h S ffl f la It 4 IC -3 L^ T ^7 O o IS K 3 33 J: 



< Ifl □ gP A< 3 O 

isum 4 tt. a. mm 

[ 0 0 3 3 ] 



fc o T . Sit g fl] P gP 

mm X 7 mmCDSi^ 

cDX^-YT-r ly </ ^ 



[a 1 ] 



(7) 



^#6^2004-1 88420 (P2004-1 88420A) 









mM3 




Jim. Ritm^^:^^ 


SOmmxSmm 


30inmx Tnin 






sunm (%) 


9 8 


9 8 


9 0 


6 0 




+ 3 


±3~±4 


± 1 0 


± 5 



>i) : mum-- 



[ 0 0 3 4 ] 



t it . 1 il Tb^ ^ y 7 <7' V B ^ ^ ^ <7) :t « ifi 

}t » A ss B# ic B3 p -e # fc ^ ^ - St <^ ^ ^ ^ ^ 



4 

& 
[ 

[ O 

m 7 



o 
1^ 



^> $ S U fc H T- fc -6 . 



[ 0 0 3 5 ] 
§3 □ (%) 
g| M 0) ^ 

^mMm^mm (±mm) i^^'-vrt-co^i^^®^ 

jt -5^ ^ — IC O L^ T ¥ 1^ L fc fil fc i> = 
[ 0 0 3 6 ] 

I- tfc -c momt<M < . ^ fz w- =M m ^ m ^ it ^ < m ^ *i X i> ^ t ii^ ^ A' i> . u 

0 0 3 7 ] 

*^Bj«i]roi4»i t 2 t ^ itnr ^ t HIT <D t ^) X 

3 8 ] 

* ^ w « o la K 1 

ASUS i:F5gpeT®«i:CDH 
[ 0 0 3 9 ] 

tz . t&m2Xlt. K) -a ® ^ Si iH A< :b -r AMCli L A' . ^ » f IJ 
P, sit 'J^ & X &> tz o 

[ 0 0 4 0 ] 

Uis. ^ © :^ ^ * I/: ^ S I* , ;t » X ;K73 Bl^ ^5 W S A< l O 
X ;u ^ ffi -5 « ^ » ^ -c ^ = c © * 5 g ^ « ^ ^ 
:^;fij(DaS2ff^A^i o~ 0 0mmfISa?'j^ei®ISi2^?^*<t Lfc 

t- . mmm^ *^ ommmm.tm<ni^^tai^^tt. ;Im^x;u 
z t iz ^ *ssB^<DS^«it:^;i$»J£-r-i)Ci:A<r't4o 

[ 0 0 4 1 ] 

:$imm(D'Mmm&y5m\z ^^it, t c'* -> -t? a ^ ^ >§ ji ^ . s ^ 

M'M^O) t t iz , /Jv St ® © « 19 1^ j£ A -r i> C i: -C- # ^ « T* s =i 

[ la s w ^ # 'if t5t ^ * -B 



BB □ SB 0) « in ^ ^ < 

i: M li o o 



3 O m m -S ;g V 

. 01] ^ . tt ]1 $ 

fig ffl 5g L r l^ i> o ^ 

J: y t $ ic 31 < -r ^ 



c $ -f 1^ a ;7it 1: 
X h vm S'oMO ^ </ 

li . V <7 V o A ^ ^ 



(8) 



?#^2004-1 88420 (P2004-1 88420A) 



l^m^o) ^ <p' J- ^ ^ ^ ^ <^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

[ gl 3 ] 

[US] _ 

* ^ Bj (D 2 ^ « it s m ffl ;* ?1i ^ ^ =1^ ^ ^ ^ ^ ^ ^ ^ '* * 
■r o 

. [ gl 6 3 

^ B^ (D ;t ^ ;Tt i *m gP I- It i> ;t » A ffl M P as W JfJ 0IJ $ ^ El -e fe y . 
(a) l*5BPgPa)}^tt7!)<. itSS30mmX«i|g5mm<7)€ti$SL. (b) 1*^ 
S$30mmX«|i|i7mm<75#lJ^St"o 
[07] 

[US] 
[ H 9 ] 

[ # CD ] 

1 : ;I » ^ X ;u . 

2 : jg a git » f ] » <Hi > 
2 1 : it m 35 S *<1 ^ SP . 
2 2 .: ^ P as > 

2 3 : P SB . 

24:;t^5.^»f!l?a<ii«<'>^->'>^^ 

2 5 : f^jlSS. 

3 : ^ « t# S S ^ 

3 1 : jf ^ « *t § ^ i') e as , 

3 2 : Jg^«Jt#S)Sa5. 

4 1 : ;g^3!i»f!l^a5--(75-7^ft-v't7A^^>t^CD;lilAjfL, 

4 2 : 5t ^ Sit fi « P SP t) CO ^ -i? V A ^ j§ ^ CD ;7it ttJ iSl . 

5 : iSS^liSPaSliSlSS, 

5 1 : 7. h-://^ — iiiSSa. 

5 2 : T.^fT^'TV^^'t^'-l'SSib^S, 



6 






7 






8 






9 






1 


0 : e > ^ □ - 


;U o 



(10) 



?#M2004-1 88420 (P2004-1 88420A) 





(11) 



t#BB2004-1 88420 (P2004-1 88420A) 



(51) Int. CI. 7 FI ^-V=i-K(#%) 

B2 2D 37/00 B2 2D 11/103 B 

B2 2D 41/14 82 2D 11/103 Z 

82 2D 41/22 32 2b 11/18 J 

B2 2D 41/50 B2 2D 11/18 Z 

B 2 2 D 21/04 B 

B 2 2 D 37/00 B 

B 2 2 D 41/14 

B 2 2 D 41/22 

B 2 2 D 41/50 5 1 0 
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